A characteristic of a special case of Riemannean barycenters on the unit circle is presented. The non-uniqueness of such barycenters leads to an interesting study of the so-called multiple barycenters. In this work, we deal with a smooth one-dimensional manifold S 1 only. Some theoretical and computational analysis is listed.
Introduction
The Riemanean geometry is the study of curved surfaces. One might have a cylinder, or a sphere. For instance, one can use a cardboard paper towel roll to study a cylinder and a globe to study a sphere. In such spaces, the shortest curve between any pair of mass points on such curved surface is called a minimal geodesic or geodesic. One can find a geodesic between two mass points by stretching a rubber band between them. The first thing that will be noticed is that sometimes there is more than one minimal geodesic between two mass points. For instance, there are many minimal geodesics between the north and south poles of a sphere. This leads to derive more generalized formulas, which are true in the Euclidean space. Therefore, one of our main concern in this work is to motivate researcher for finding exact formulas for computing Barycenters on non-Euclidean spaces, namely on manifolds. In [1] , the authors suggest an estimation of the so-called Riemannean Barycenters. For a use in the same context, we refer for instance to [2] . Where, in [3] Riemannian means were presented as solution of variational problems. We think that for special case, for instance smooth manifolds, we could derive similar formulas to the Euclidean case, define and study interesting properties of Riemannean Barycenters.
In this work, we begin by setting out some basic theory of the geodesic of the unit circle as one dimensional manifold, we define the multiple Barycenters and compute it for some special cases. For more details, we refer to [4] - [6] . Let I be an interval of real numbers. Then, a curve γ is a continuous mapping given as we said that γ is a connection between x and y. We define ( ) , : inf
We say that X is a geodesic space if for any pair , x y X ∈ there is a minimal geodesic from x to y and this is given as a minimal of S . For more details, we refer to [7] - [9] . Example 1. Consider the following examples on the unit circle:
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The arithmetic mean of a finite set of mass points 1 , , n x x  the Euclidean space d R . is the unique point x that minimizes the sum of the squared distances to the given mass point, that is ( ) ( )
is an Euclidean distance in The mass distribution is defined on two points
, y y y = on 1 . 
S be a set of n mass points. If there exists a symmetry map A θ , then X admits a multiple Barycenter.
Proof. For n = 2 and π,
θ =
A θ is the symmetry map such that )   2  2  2  2  2  2  1  2  1  2  2  1 , , , 
, and , . Proof. The proof is left to the reader. Figure 2 contains three, four, five, six, eight and nine mass points satisfying the symmetry property and non necessary with same weights. The geodesic between two arbitrary and successive mass points is constant. I each of the figures our code generates all possible Barycentes so-called multiple Barycenters. 
Concluding Remarks
As consequence of the non-uniqueness geodesic between two arbitrary mass points, we have presented an example on the notion of multiple Barycenters. Moreover, we have derived some properties similarly to the Euclidean space. We believe that more interesting cases are to construct significant formulas for arbitrary manifolds. 
